I compare time series properties of relative and absolute Ginis to examine which one is better suited for time dependent analyses. In particular, I model Gini trends as a fractionally integrated process and …nd that there are more mean-reverting absolute Ginis than relative Ginis suggesting that absolute Ginis may be better suited than relative Ginis for time-dependent analyses. I then undertake an estimation of the inequality-growth relationship using popular panel regression methods and …nd that the absolute Gini is negatively and signi…cantly associated with growth for most models estimated, but none for the relative Gini. I deduce that from an empirical point of view, the absolute Gini may be a better choice when undertaking time dependent analyses. Acknowledgment: I am grateful to Hashem Pesaran for useful discussions. I also thank Jan Luksic for excellent research assistance and the British Academy for funds.
Introduction
In recent years an important literature has developed on the dynamics of global inequality over time (Sala-i-Martin 2005, Durlauf et al. 2009 ). The Gini is widely used as a measure of inequality for measuring trends in inequality. Despite the wide array of inequality measures available (see Atkinson and Brandolini 2004) , the social science literature still uses the Gini, which measures income inequality relative to average income/GDP. This paper will highlight that the absolute Gini may be a better choice as an inequality measure compared with the popularly used relative Gini for time dependent analyses. The problem of using relative Ginis in time dependent analyses lies in that income inequality is measured relative to average income. This implies that time trends of relative inequality measures are likely to follow similar trends as that of the underlying income or GDP process which is used to generate them 1 .
The practice of using relative inequality measures to gauge inequality has also been criticised by some recent studies (see Atkinson and Brandolini 2004, Bosmans et al. 2014) where they compare the performances of relative, absolute and intermediate measures of inequality, although they do not consider speci…c concerns about using time trends of relative and absolute inequality measures. To illustrate this problem I model the time series properties of these measures as a fractionally integrated process and …nd that there are more countries that have mean-reverting absolute Ginis than relative Ginis. This suggests that absolute Ginis could be more appropriate for time dependent studies. Thereafter I implement an application, where I estimate the inequality and growth relationship using popular panel regression methods, with both relative and absolute Ginis. I …nd that the models that use absolute Ginis reveal a stable negative relationship between inequality and growth, but not the case for relative Ginis.
Data and trends
I use data from the World Income Inequality Database (WIID) database (version 3.3)
2 . There are a few di¢ culties posed by the database in that the Gini series are often not a continuous series based on the same unit of measurement. The data has been carefully separated for each country's estimate of income inequality to ensure that the same unit of measurement applies for the series. While there is data for over 200 countries in the data-base, I can only use data for 30 countries, where mostly high quality data has been selected 3 .
Thereafter I have used real GDP per capita (in constant 2005 PPP-adjusted international dollars from the Penn World Tables 8.1) to generate absolute Ginis using the relationships below. The relative Gini coe¢ cient, G t is given by:
1 GDPs are well established in the macroeconomic literature to be highly trended (see Henry and Za¤aroni 2002) , and this is likely to be passed on to the relative inequality measure. As a result, relative inequality measures may be re ‡ecting the relatively uninteresting trends of the GDP process rather than the true underlying inequality. 2 There are two estimates of relative Ginis in the database: relative Ginis estimated by United Nations University World Institute for Development Economics Research (UNU WIDER), and those reported by country sources. Results using the UNU WIDER estimates are reported only. 3 The data available in WIID covers more than 200 countries, for a time range as early as 1890s for some countries, to recent years. Developed countries, such as G20 countries, have reported units of measurement on several units of income (such as gross, disposable, monetary etc.) and on consumption. The data provided is also classi…ed as high or low quality depending upon the country source. For the purposes of our study, we had to purge both countries and units of measurement which were based on low quality sources, and those which had less than 30 years'data.
where, Y t = (y 1t; y 2t; ::::; y nt );
(2)
and y it is the income of individual i at time t; Y t represents the income distribution across individuals in time period t and t is the mean income of income distribution Y t . Equation (1) can be represented as the ratio of two components:
where
is the absolute Gini and equals half the mean di¤erence.
Trends of the absolute and relative Gini plotted in Figure 1 illustrate the problem. The dynamics of inequality deduced from absolute or relative Ginis can be quite di¤erent. Not only can the slope of the trends be di¤erent, but for cases of Germany, Estonia, Kyrgystan, Spain, Italy, Japan, and the Netherlands the trends are completely reversed. This suggests that absolute and relative measures can yield very di¤erent trends in inequality. This is a concern as the economics and social science literature typically uses the relative Gini index both as regressor and regressand, with mostly no concern about their time series properties. Panel regression methods recommend that the regressors are stationary. I will therefore now examine the time series properties of the relative and absolute Ginis using a fractionally integrated framework.
3 Modelling Ginis as a fractionally integrated process I will now model Gini trends as a fractionally integrated (FI) process. I eschew the use of unit root models, which have been strongly criticised due to their low power 4 . While there exists a developed literature for unit root models, applied …nance and macroeconomics prefer the identi…cation of intermediate stages in between stationary and non-stationary processes. This has led to the notion of fractional integration (FI), which allows for intermediate stages in between the two extremes of non-stationarity and stationarity 5 .
Relative Gini, left Y-axis, % Absolute Gini, right Y-axis, % of country average. The …ndings therefore suggest some mean-reversion in relative Ginis, but many more for the absolute Ginis. This implies that while the absolute Ginis are not stationary, they may be the more appropriate Gini to use for time-dependent analyses. It is, however, important to note that for some cases, the relative Gini is mean reverting and the absolute Gini is not. Thus, the results suggest that one should treat each country Gini case by case.
Application to the inequality and growth relationship
I will now compare the performance of the relative and absolute Gini using an application to the inequality and growth relationship. The relationship between inequality and growth has been intensively investigated (Banerjee and Du ‡o (2003), Herzer and Vollmer (2012) ) and the …ndings are not conclusive. All empirical analyses investigating the inequality-growth relationship have used the relative Gini. Some studies reveal a positive relationship, some a negative relationship, while others none. Until a stable relationship is identi…ed, it is not possible to accurately advise governments on policies on economic growth and inequality. Thus it will be useful to ascertain if a stable relationship results with the absolute Gini. To observe whether the absolute Gini presents itself as a better candidate compared with the relative Gini for time dependent analyses, I estimate a standard panel regression model that is used in Banerjee and Du ‡o (B&D) (2003) and many other papers, with two sets of control variables. To increase the number of countries WIID version (2.2) is used which gives us 45 countries. The B&D (2003) regressions are estimated with two sets of controls 8 , inspired
by the political economy mechanisms as discussed in Perotti (1993) and macro-political economy mechanisms proposed by Barro (1992) . The model estimated in this paper is:
where gr it is the growth rate of country i in year t, Gini it is the inequality measure in country i in year t, Z it is a vector of controls and e it is an error term assumed to be normally distributed N (0; it ):The models are estimated using four standard panel regression methods: random e¤ects, …rst di¤erences in growth and inequality, …xed e¤ects and the Arellano and Bond (1992) estimator 9 .
The estimates are presented in Table 2 10 . For both sets of controls used, and estimation technique, there are more instances of a signi…cant and negative relationship between absolute inequality and growth. There is however no signi…cant relationship between relative Gini and growth. These results suggest that the absolute measure can be a more reliable measure of inequality for time dependent analyses, as suggested by the results in Section 3.
Conclusion
In this paper I have highlighted several problems of using time trends of Ginis. First, trends of the relative Gini performs quite di¤erently from its absolute version and thus the choice of which one to use depends upon the nature of the analysis involved. Second, I have modelled relative and absolute Ginis as a fractionally integrated process to observe their trend properties. I …nd that each country's relative Gini has a di¤erent model compared to its absolute version and that there are more mean-reverting absolute Ginis than relative. This suggests that the absolute Gini (being closer to stationarity) are a better choice for time dependent analyses. To further test for this, I run several panel regression models estimating the inequality and growth relationship as an application, and I …nd a stable negative relationship between absolute Gini and growth, but not with the relative Gini.
The analysis suggests that one should use relative Ginis with caution and that the absolute Gini may be more suited for time dependent analyses. It may also be one of the underlying reasons for inconclusive results with estimating the inequality and growth relationship, for which further research is required. 
